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SUMKAR Y

Tests were conductetl in the prcp~llpr-rpaparch tun-
nel of tho Langley Mmmorir.1 Aeronautical Laborat~ry to
dptbrmine tho cheractmristics at low bladm angl~s of pro–
pmllmrs l-~r which dnte at high klad~ angl~s ~rn ~lr~~dy.
avciletlt=m In additi~n to ths lcw-?jladt=-e.ngle r~sults .

th.r~ ~rn includqd d~,t~ an tw~- and thr~p–blade propell-ra
of the szm~ hlrdm d-sign, which have nat lJPOn putlishod
and which c&vnr n re.ngp of blade nnglms from 205 to C59.

IlTTR@2UCTIGl?

I

,

With th~ e.dv~nt ?f high altitude airpl~.nes, apnrrtion
of propf=llars ~t low 1 1~.dn angl~g %Pcorn.s npcpss~ry fcr
th- t~.k~-~ff cond~tlon. RpSult~ of tnsts et hlnde ~nglns
applicable to this condltlon arm pr=s~nt=d h-r=in. Inas-
rnu-chr~s the tests warn madn nt low spe~ds, th= effscts cf
comprrsslhility cwld n:t b~ measurnd. R_farencP 1, how-
~v~r , ‘prPsPnts r~sults f~r propmllars ~ml~dying sav=ral
sections ~t high tip Speflds with lcw blad~ anglpe and alss
pr~s~nts E method of c~rroctlng prop=llar charact~rist’ics
for cmmpr=sslbllity aff=cts e.t tip speeds hPIOW C.9 th~
sp~”d of sound. In tha rasults report~d in ref~renc~a 2,
3, nnd 4, charts art= preeent~d of dat~ an singl~- pnd
dual-r~tating propallars ~f di?f~rmnt number of blad~s.
Th=~e charts IncludPd r~aults for blade angl~s ranging
from 209 t~ 65°. Th@ data pr~s=nted h=r~ln qxtend the
rr+sults t~ includm bladp anglps of l~a and 15’2.

.
EPcP!ucn a part of the dat~ for twc- and thrc~-ble.de

i —.
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prnpell~rs has nnt prt=vlously been puhllsht?d, all such
data are includ-?. in this report.

APPARATUS AND M??THODS

The tests w~re m~-dp with tha tpst setup used in prn–
vinus dual-rc,tetln~ prop~llpr investigate.=ns in thm
prop~llmr-r~s~s,rch tunnpl (r=ferPnc= 2). A photograph
and a d.im~nslon~d drnwing of tho t=st setup arp sh~wn in
flgur~e 1 :-.nti2. A symmetrical wing was m“untad in th-
sllpetre~.m f~r all thp tfists ~xcept thcss cf the two-klade
pr~pfill~r et bladp anfiles ranging frou 20s to 65°. ThP
cv=r-cll lpngth fif t.n~ spinner was 5 inches gr~at~r fnn
the 10- and 15a tlad~-an~le tests than for the t=sts at
hlghrr hla~~ an;~lps. (SPF! fi(?. 2.)

Th~ pr-.p~ller blndt?s were ~f Hamilt~n-Stand.ar?. design
d~sisnat~fl 3155–6 (riqht hand ) and 3156-6 (lOft hand) .
The plan–form ant. the bladp-fern curv~s ern giv~n in flfl-
ure 3.

In erd.nr t? facilitate reading vr.lues frnm thp chp.rts , .
the .t~st points have %@Pn omlttpd fr~m most rf the curves.
The ~t=npral accuracy of the falrings is in?.icet=d, h~wt=v~r,
by thn plcttpd prints for the 15:’ curves nf figurp 4. The
test llmitati?ns ~f tunn~l sp@e4 (110 mph) ~.nd prfipmllpr
r~t~-ti”n~l sppcd [550 rFn) rssulted in a tip sp~=d b~l”w
300 f-et ppr s~c~n? ~nd no PffPct8 fifcnmpr~ssikility would
thpr~f?rn >e PxrPctP(l.
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RESULTS

--.—- . . . . ._ ..,” .,_

The results are pres~nt~d In-th@ “ub-ual nondirnf?rislfidal
Q form rf thrust coefflclsnt, powar oaefflclent , and propul-
d
* siva Pfficianoy,
Ill affeoti~a thrust

CT =
pnaD4

P
Cp =

--5-3
pn D

i) pr~pmll.r di~mmtpr, feet

P Enss density ~f the e.ir, sluge per cubic feet

.

—. —
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TA3LE I.- AVAIIA3E DATA FR.011PREVIOUS 72S5!S OF 7R02EILXS ‘NITH IJL&3E DFSIG3 3155-6 ANTI3156-6
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Tractor
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Figure l.- Test set up. Six-blade single-rotating propeller with wing.
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